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Amendments to the Claims: 

1. (currently amended) A method of forming a weld joint, the method comprising: 
disposing a sealant in an interface defined by first and second faying surfaces of at least 

one structural member; 

initiating an exothermic reaction in the sealant such that the sealant at least partially seals 

the interface between the faying surfaces; and 

friction stir welding the at least one structural member bv rotating a friction stir welding 
pin and urging the pin through the interface to form a joint between the first and second faying 
surfaces, the joint being at least partially sealed by the sealant 

2. (original) A method according to Claim 1 further comprising providing the sealant, the 
sealant comprising at least one of the group consisting of aluminum, nickel, and oxygen. 

3. (original) A method according to Claim 1 wherein said initiating step comprises filling 
substantially the entire interface with the sealant, 

4. (currently amended) A method according to Claim 1 wherein said friction stir welding 
step ^mpn'sps providing the rotating a friction stir welding pin extending from a shoulder and 
urging the shoulder agptnst the at least one structural member to thereby urge urging the pin 
through the interface and to thereby friction stir weld the at least one structural member. 

5. (original) A method according to Claim 1 wherein said friction welding step comprises 
urging a friction welding tool through the faying surfaces in a direction substantially 
perpendicular to the interface. 

6. (original) A method according to Claim 1 wherein said disposing step comprises 
disposing the sealant as a foil between the faying surfaces, 

7. (original) A method according to Claim 6 further comprising forming the sealant, said 
forming step comprising layering a plurality of laminar sheets of the sealant to form a multilayer 
foil. 
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8. (original) A method according to Claim 1 wherein said disposing step comprises 
disposing the sealant as a fluid on at least one of the faying surfaces. 

9. (original) A method according to Claim 8 further comprising providing the sealant as the 
fluid, the fluid including a plasticizer. 

10. (original) A method according to Claim 1 further comprising providing the sealant on a 
substrate, and wherein said disposing step comprises disposing the sealant and the substrate onto 
at least one of the faying surfaces. 

11. (original) A method according to Claim 10 fluther comprising removing the substrate 
from the faying surface prior to said friction welding step such that the sealant remains on the 
faying surface. 

12. (original) A method according to Claim 1 wherein said initiating step comprises heating 
the sealant to an initiation temperature of the sealant and thereby initiating the exothermic 
reaction of the sealant 

13. (original) A method according to Claim 1 wherein said initiating step is performed prior 
to said friction welding step such that the exothermic reaction of the sealant substantially 
terminates before the sealant is friction welded. 

14. (original) A method according to Claim 1 wherein said initiating step is performed 
concurrently with said friction welding step. 

15. (original) A method according to Claim 14 wherein said initiating step comprises heating 
the sealant to an initiation temperature of the sealant by friction stir welding. 

16. (original) A method according to Claim 1 wherein said initiating step is performed 
subsequent to said friction welding step. 
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17. (original) A method according to Claim 1 further comprising providing the at least one 
structural member, the structural member comprising at least one of the group consisting of 
aluminum, aluminum alloys, titanium, titanium alloys, and steel. 

18. (original) A method according to Claim 1 further comprising disposing a braze material 
in the interface, the braze material having a melting temperature lower than a melting 
temperature of the structural member and the braze material being at least partially bonded to the 
faying surfaces during an exothermic reaction of the sealant. 

1 9. (original) A method according to Claim 1 8 further comprising providing the braze 
material, the braze material comprising at least one of the group consisting of Irronze, copper, 
aluminum, and nickel. 

20. (original) A method according to Claim 1 wherein said initiating step comprises initiating 
an exothermic reaction of the sealant, the reaction having a maximum temperature of at least 
about 1200 °F. 

21 . (original) A method according to Claim 1 wherein said disposing step comprises 
disposing the sealant having a thickness of between about 0.0005 and 0,020 inches. 

22. (original) A method according to Claim 1 wherein said initiating step comprises reacting 
at least some of the sealant outside the interface to form a fillet seal on at least one edge of the 
interface. 

23. (original) A method according to Claim 1 further comprising urging said faying surfaces 
together before said initiating step such that some of the sealant is squeezed from the interface 
and subsequently exothermically reacted to form a seal on at least one edge ol the interface. 

24. (currently amended) A method of forming a joint between at least one structural member, 
the method comprising: 

providing the sealant on a substrate; 
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disposing a the sealant and the substrate onto at le ast one of first, and second faying 
surfaces of the at least one structural member a n d removing the substrate from the faying surface 
giich that the sealant remains on the faving surface in an interface defined by the first and second 
faying surfaces of the at least one structural member; 

initiating an exothermic reaction in the sealant such that the sealant at least partially seals 
the interface between the faying surfaces; and 

joining the at least one structural member after said re moving step to form a joint 
between the first and second faying surfaces, the joint being at least partially scaled by the 
sealant. 

25. (original) A method according to Claim 24 further comprising providing the sealant, the 
sealant comprising at least one of the group consisting of aluminum, nickel, and oxygen. 

26. (original) A method according to Claim 24 wherein said initiating step comprises filling 
substantially the entire interface with the sealant. 

27. (original) A method according to Claim 24 wherein said j oining step comprises welding 
the structural members at the interface for form a weld joint between the structural members. 

28. (original) A method according to Claim 27 wherein said welding step comprises at least 
one of the group consisting of arc welding and laser welding. 

29. (original) A method according to Claim 27 wherein said initiating step comprises heating 
the sealant to an initiation temperature of the sealant by said welding step. 

30. (original) A method according to Claim 24 wherein said joining step comprises disposing 
at least one connector through the interface to join the structural members. 

3 1 . (original) A method according to Claim 24 wherein said disposing step comprises 
disposing the sealant as a foil between the faying surfaces. 
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32. (original) A method according to Claim 3 1 further comprising forming die sealant, said 
forming step comprising layering a plurality of laminar sheets of the sealant to form a multilayer 
foil. 

33. (original) A method according to Claim 24 wherein said disposing step comprises 
disposing the sealant as a fluid on at least one of the faying surfaces. 

34. (original) A method according to Claim 33 further comprising providing the sealant as 
the fluid, the fluid including a plasticizer. 

35. (cancelled) 

36. (cancelled) 

37. (original) A method according to Claim 24 wherein said initiating step comprises heating 
the sealant to an initiation temperature of the sealant and thereby initiating the exothermic 
reaction of the sealant. 

38. (original) A method according to Claim 24 wherein said initiating step is performed prior 
to said joining step. 

39. (original) A method according to Claim 24 wherein said initiating step is performed 
subsequent to said joining step. 

40. (original) A method according to Claim 24 further comprising providing the at least one 
structural member, the structural member comprising at least one of the group consisting of 
aluminum, aluminum alloys, titanium, titanium alloys, and steel, 

41 . (original) A method according to Claim 24 further comprising disposing a braze material 
in the interface, the braze material having a melting temperature lower than a melting 
temperature of the structural member and the braze material being at least partially bonded to the 
faying surfaces during an exothermic reaction of the sealant. 
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42. (original) A method according to Claim 41 further comprising providing the braze 
material, the braze material comprising at least one of the group consisting of bronze, copper, 
aluminum, and nickel. 

43 . (original) A method according to Claim 24 wherein said initiating step comprises 
initiating an exothermic reaction of the sealant, the reaction having a maximum temperature of at 
least about 1200 °R 

44. (original) A method according to Claim 24 wherein said disposing step comprises 
disposing the sealant having a thickness of between about 0.0005 and 0.020 inches. 

45. (original) A method according to Claim 24 wherein said initiating step comprises reacting 
at least some of the sealant outside the interface to form a fillet seal on at least one edge of the 
interface. 

46. (original) A method according to Claim 24 further comprising urging said faying surfaces 
together before said initiating step such that some of the sealant is squeezed from the interface 
and subsequently exothermically reacted to form a seal on at least one edge of the interface. 

Claims 47 - 65 (Cancelled) 

66. (new) A method of forming a joint between at least one structural member, the method 
comprising: 

disposing a sealant in an interface defined by first and second faying surfaces of the at 
least one structural member; 

initiating an exothermic reaction in the sealant such that the sealant at least partially seals 
the interface between the faying surfaces; and 

welding the at least one structural member at the interface to form a weld joint between 
the first and second faying surfaces of the structural members, the weld joint being at least 
partially sealed by the sealant, 

wherein said initiating step is performed at a time that is non-concurrent with said 
welding step. 
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67. (new) A method according to Claim 66 further comprising providing the sealant, the 
sealant comprising at least one of the group consisting of aluminum, nickel, and oxygen. 

68. (new) A method according to Claim 66 wherein said initiating Step comprises filling 
substantially the entire interface with the sealant, 

69. (new) A method according to Claim 66 wherein said welding step comprises at least one 
of the group consisting of arc welding and laser welding. 

70. (new) A method according to Claim 66 wherein said disposing step comprises disposing 
the sealant as a foil between the faying surfaces. 

71 . (new) A method according to Claim 70 further comprising forming the sealant, said 
forming step comprising layering a plurality of laminar sheets of the sealant to form a multilayer 
foil. 

72. (new) A method according to Claim 66 wherein said disposing step comprises disposing 
the sealant as a fluid on at least one of the faying surfaces. 

73. (new) A method according to Claim 72 further comprising providing the sealant as the 
fluid, the fluid including a plasticizer. 

74. (new) A method according to Claim 66 further comprising providing the sealant on a 
substrate, and wherein said disposing step comprises disposing the sealant and the substrate onto 
at least one of the faying surfaces. 

75. (new) A method according to Claim 66 wherein said initiating step comprises heating the 
sealant to an initiation temperature of the sealant and thereby initiating the exothermic reaction 
of the sealant. 

76. (new) A method according to Claim 66 wherein said initiating step is performed prior to 
said welding step. 
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77. (new) A method according to Claim 66 wherein said initiating step is performed 
subsequent to said welding step. 

78. (new) A method according to Claim 66 further comprising providing the at least one 
structural member, the structural member comprising at least one of the group consisting of 
aluminum, aluminum alloys, titanium, titanium alloys, and steel. 

79. (new) A method according to Claim 66 further comprising disposing a braze material in 
the interface, the braze material having a melting temperature lower than a melting temperature 
of the structural member and the braze material being at least partially bonded to the faying 
surfaces during an exothermic reaction of the sealant. 

80. (new) A method according to Claim 79 further comprising providing the braze material, 
the braze material comprising at least one of the group consisting of bronze, copper, al uminum, 
and nickel. 

81 . (new) A method according to Claim 66 wherein said initiating step comprises initiating 
an exotherm ic reaction of the sealant, the reaction having a maximum temperature of at least 
about 1200 °F. 

82. (new) A method according to Claim 66 wherein said disposing step comprises disposing 
the sealant having a thickness of between about 0,0005 and 0.020 inches. 

83 . (new) A method according to Claim 66 wherein said initiating step comprises reacting at 
least some of the sealant outside the interface to form a fillet seal on at least one edge of the 
interface. 

84. (new) A method according to Claim 66 further comprising urging said faying surfaces 
together before said initiating step such that some of the sealant is squeezed from the interface 
and subsequently exothermically reacted to form a seal on at least one edge of the interface. 



9 of 13 



PAGE 10/14 * RCVD AT 1219/2005 9:12:34 AM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/24 * DNIS:2738300 * CSID7043316090 * DURATION (mm-ss):03-38 



